< I R I I l California Institute for Regenerative Medicine

CALIFORNIA’S STEM CELL AGENCY

Foxg1 coordinates the switch from nonradially to radially migrating glutamatergic subtypes in the neocortex
through spatiotemporal repression.
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Public Summary:

Scientific Abstract:

The specification of neuronal subtypes in the cerebral cortex proceeds in a temporal manner; however, the regulation of the transitions
between the sequentially generated subtypes is poorly understood. Here, we report that the forkhead box transcription factor Foxg1
coordinates the production of neocortical projection neurons through the global repression of a default gene program. The delayed
activation of Foxg1 was necessary and sufficient to induce deep-layer neurogenesis, followed by a sequential wave of upper-layer
neurogenesis. A genome-wide analysis revealed that Foxg1 binds to mammalian-specific noncoding sequences to repress over 12
transcription factors expressed in early progenitors, including Ebf2/3, Dmrt3, Dmrtai1, and Eya2. These findings reveal an unexpected
prolonged competence of progenitors to initiate corticogenesis at a progressed stage during development and identify Foxg1 as a
critical initiator of neocorticogenesis through spatiotemporal repression, a system that balances the production of nonradially and
radially migrating glutamatergic subtypes during mammalian cortical expansion.
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